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The main region for producing fresh beans in Europe is located in the provinces of Almería 
and Granada in south-eastern Spain, where over 100,000 Tm are produced in 6,000 ha 
of plastic greenhouses.  However, since 2003 bean crops exhibit interveinal yellowing 
symptoms, which develop within a few weeks after the appearance of the whitefly vector 
Bemisia tabaci.  Leaves become thickened and crispy, and decreased fruit number and 
plant longevity lead to production losses up to 50-100% causing farmers to abandon 
bean production in greenhouses. Based on the host range, the symptoms produced, the 
presence of a high molecular weight double stranded (ds) RNA doublet in diseased host 
tissue, reminiscent of the bipartite genome of criniviruses, and the nucleotide sequence of 
part of this whitefly-transmissible agent, a new proposed crinivirus species was identified 
and named Bean yellow disorder virus (BnYDV). 
In order to gain a better understanding of this important pathogen of bean, which is identified 
as the first crinivirus species to infect members of the family Leguminosae, we cloned and 
sequenced the complete genome of a BnYDV isolate. RNA and deduced protein sequences 
were analyzed and compared with those of related virus species. 
The complete genome consists of an RNA 1 coding for a papain-like protease, a 
methyltransferase and helicase polyprotein (Orf 1a) and RdRp (Orf 1b), and an RNA 2 
containing the hallmark gene array of the Closteroviridae family coding for a small hydrophobic 
protein, Hsp70h, and three diverged copies of the capsid protein gene. The sequences of 
these genes are homologue to those from the other criniviruses. Also, a phylogenetic analysis 
of three of the most conserved genes, RdRp, Hsp70h, and CP, classified BnYDV among 
the criniviruses, and separated from ampeloviruses and closteroviruses. Interestingly, all of 
the conserved ORFs showed highest identity with Cucurbit yellow stunting disorder virus, 
the B. tabaci -transmitted crinivirus infecting cucurbitaceous crop species. The putative 5’ 
UTR of BnYDV RNA 1 and RNA 2 are 83 and 511 nt in length, respectively. The first 13 
nt, ACGCGGGGGAAAT, are identical in both RNA sequences, and although this feature is 
common among crinivirus species, this sequence is unique. Despite the highest homologies 
of the sequences of the conserved genes between BnYDV and CYSDV, analysis of the 
complete sequence from the former virus also revealed a different genomic arrangement in 
the 3’-terminal region of RNA 1. Whereas the 3’ end from CYSDV RNA1 codes for p5.2, p25 
and p22 proteins, the corresponding region of the BnYDV genome contains putative ORFs 
for a 26 kDa followed by 6 kDa protein, both of which have no homologues in the databases. 
The presence of distinctive ORFs which lack homology with other known sequences is 
an additional feature of members of the Closteroviridae in general and of criniviruses in 
particular, and supports the classification of BnYDV as a new crinivirus species.
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